Celiac axis compression syndrome, one of the reasons of mesenteric ischemia, is an extremely rare etiology of abdominal pain. Primary pathological mechanism is the external compression of the celiac trunk by median arcuate ligament. The diagnosis of this condition is usually difficult and depends on angiographic findings and computerized tomography (CT) evaluations. Here we report a celiac axis compression syndrome case, presenting with chronic abdominal pain and weight loss, which was successfully treated by surgery.
Introduction
Many etiologies are involving abdominal pain pathophysiology. Abdominal pain may be caused by functional problems like gastroenteritis or organic problems such as malignancy, bowel obstruction and mesenteric ischemia [1] . Decreased demand in arterial blood supply of intestine results in mesenteric ischemia [2] .
Celiac artery compression syndrome (CACS) is one of the rare etiologies of mesenteric ischemia. The main reason is the external compression of celiac artery by the median arcuate ligament (MAL). The median arcuate ligament is a fibrous band that connects the left and right diaphragmatic crura across the aortic hiatus at the level of the T12/L1 vertebral bodies, although the normal anatomical position is variable. The MAL crosses the aorta anteriorly but its location relative to the origin of the celiac axis varies [3] . Imaging techniques including Doppler ultrasound (US), computed tomography (CT), magnetic resonance imaging (MRI) and selective catheter angiography can be used for diagnosis.
The symptoms of the celiac artery compression syndrome (CACS) involve nausea, vomiting, weight loss and abdominal pain. Exact mechanism of abdominal pain is uncertain. It can be based on either ischemia secondary to celiac artery compression or neuropathic pain due to celiac splenic nerve involvement [4] . The compression of the celiac trunk is usually seen on the saggittal view of a CT scan where it appears prominent on expiration; however, in severe cases, it may be shown as a persistent compression on inspiration [5] . Treatment strategies include surgical division of median arcuate ligament to relieve external compression either by conventional open surgery or laparoscopic approach [6] . Percutaneous endovascular treatment is an alternative technique which may be considered in selected cases [7] .
Herein we report a celiac artery compression syndrome case presenting with frequently seen gastrointestinal symptoms such as abdominal pain and weight loss, which was successfully treated by open surgical division to emphasize early consideration of CACS in the etiology of abdominal pain.
Case Report
A 79-year-old woman admitted to our emergency department with a 2-month history of abdominal pain and 6 kg weight loss in 2 months. She was a housewife and denied systemic disease in the past. She did not smoke or drink alcohol before. Abdominal pain was located at the epigastric area, starting 40 minutes after meals and last in for 2.5 hours. The pain was relieved by bending forward. She also mentioned diarrhea two to four times per day. No vomiting or fever was noted.
On physical examination, her abdomen was soft with mild tenderness at the epigastric area; bowel sound was hyperactive without bruit. The laboratory examination was unremarkable. No leukocytosis was observed. Direct abdominal x-ray revealed nonspecific radiolucent areas. The abdominal ultrasonography had no abnormalities.
During hospitalization, malignancies were considered initially and the esophagogastroduodenoscopy and colonoscopy demonstrated no particular abnormality. However, her cramping abdominal pain persisted. Thus, under the suspicion of ischemic bowel disease, color doppler sonography was performed and attenuated blood flow on celiac artery was observed. The patient subsequently underwent CT-angiography which showed a short segment stricture with post-stenotic dilatation at the root of celiac trunk and found the median arcuate ligament compressing the root of celiac trunk (Figure 1) . Thus, the radiological findings and the patients' symptoms were consistent with diagnosis of CACS.
According to the studies in the literature, surgical treatment was suggested. Our surgery team preferred upper midline incision and it was found that celiac artery have been compressed by median arcuate ligament. Fibrous structure was divided to relieve the extrinsic compression. Postoperative period was uneventful. She was successfully treated by surgery. On clinical follow up normal weight gain was achieved and her clinical symptoms improved.
Discussion
The CACS or Median arcuate ligament syndrome (MALS) is a rare cause of mesenteric ischemia and weight loss. Harjola described this syndrome in 1963. It is estimated that in 10% -24% of normal, asymptomatic individuals the median arcuate ligament crosses anterior to the celiac artery, causing some degree of compression. Approximately 1% of these individuals exhibit severe compression associated with symptoms of MALS. The syndrome most commonly affects individuals between 20 and 40 years old, particularly thin women. Celiac artery blood flow may be also restricted by celiac ganglion and type B aortic dissection. Median arcuate ligament syndrome is a diagnosis of exclusion of other abdominal pain reasons [5] . The diagnosis of MALS is generally considered only after patients have undergone an extensive evaluation of the gastrointestinal tract including eusophagogastroduodenoscopy and colonoscopy [8] .
CACS includes the characteristic clinical triad of postprandial pain, diarrhea and weight loss. An abdominal bruit that intensifies with expiration may be heard in the epigastric region is an additional finding [9] .
Diagnostic imaging for MALS is divided into screening and confirmatory tests. A reasonable screening test for patients with suspected MALS is duplex ultrasonography to measure blood flow through the celiac artery peak systolic velocities greater than 200 cm/s are suggestive of celiac artery stenosis associated with MALS. Blood flow through the celiac artery can also be evaluated intraoperatively with the duplex ultrasonography [8] .
The newly developed multi-detector CT angiography has become a more favorable modality in diagnosing mesenteric ischemia because it is rapid, non-invasive and non expensive. It is useful in evaluating the presence and degree of stenosis of the celiac trunk and SMA, demonstrating the collateral circulation, also helpful in excluding other cause of vascular obstruction. Vessels, which are small and have wall abnormalities with a complex anatomic configuration, can easily be visualized with proper processing techniques. However, the limitations of this modality include the lack of dynamic representation of flow abnormalities and difficulty in evaluating heavily calcified vessels [10] [11] .
In the present patient we performed duplex ultrasonography to measure blood flow through the celiac artery and the external compression was proved. Then CT angiography identified a narrowing at the level of celiac artery origin with post-stenotic dilatation (Figure 1) . Cases without post stenotic dilatation and with collateral vascular vessels are also reported [12] .
Treatment modality of the CACS is decompression of the celiac artery. The mainstay of treatment involves an open surgical approach to divide the MAL. The removal of celiac ganglia may be combined with this procedure. [8] . Recently laparoscopic approach is frequently used, however carries higher risk of artery injury and massive hemorrhage then open surgical division. Despite that clinical outcomes are similar [13] . Percutaneous transluminal angioplasty (PTA) may also be used to achieve celiac artery decompression in patients cannot undergo an open surgical procedure [4] [8] .
In the present patient surgical team performed conventional laparotomy for division of the median arcuate ligament. The patient's symptoms improved dramatically after the laparotomy. In a large study named long-term evaluation of the celiac band syndrome, it has reported 83% of patients were asymptomatic in the first 6 months after decompression, but only 41% of patients remained asymptomatic 3 to 11 years later [4] [14] [15] . The present patient had a 3-year symptom-free follow up period which confirmed postoperative success.
Conclusion
CACS is a rare cause of mesenteric ischemia and difficult postprandial pain clinically. However, it must be considered in patients presenting postprandial pain without other causes of abdominal pain. CT angiography and duplex ultrasonography are main diagnostic tools. On follow-up symptom, improvement shows postoperative success.
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